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§ 10. Plasma Parameter and Configuration 
Dependencies of ICRF Minority Heating in 
Heliotron/Torsatrons 
Murakami, S., Nakajima, N., Okamoto, M. 
Monte-Carlo simulation code for the study 
of ICRF minority heating in heliotron/torsatrons 
have been developed and applied to the study 
of the ICRF heating in the LHD and CHS plas-
mas[l,2]. In this paper we investigate the com-
mon characteristics of ICRF minority heating in 
heliotron/torsatrons by studying the dependencies 
of the heating efficiency on the plasma parameters 
and configurations. 
Because of breaking of the axi-symmetry the 
motions of highly energetic particles in he-
liotron/torsatrons are very complicated and the 
main loss mechanism of the input power is due 
to the orbit loss of minority ions. Therefore, the 
confinement and collisionality of minority ions are 
important factors on considering the heating ef-
ficiency. The confinement of the minority ions 
would depend on the strength and configuration of 
the magnetic field, and the collisionality depend on 
the density and the temperature of the background 
plasma. Therefore, we here investigate the heating 
efficiency changing the plasma parameters (den-
sity and temperature) and the configurations (LHD 
and CHS) and strength of magnetic field. 
Fig. 1 shows the density and the temperature de-
pendencies of the heating efficiency, 1}, in the LHD 
plasma. Increase of the heating efficiency can be 
seen with the higher density and lower tempera-
ture. It is also found that the temperature depen-
dency is stronger than the density one. 
The magnetic field strength dependency of the 
heating efficiency in the LHD plasma is shown 
in Fig. 2. The strong dependency of the mag-
netic field strength is found. Assuming the fitting 
function TJ = 1/{1 + P abs!P0 ) we evaluate the ad-
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jus table parameter P 0 . Then P 0 can be expressed 
as P = aBY (y = 1.0). The comparison of this 
result with that of CHS shows the stronger depen-
dency of the CHS case (y = 1.2) on the magnetic 
field strength. The a value of LHD is about 60 
times larger than that of CHS and that shows the 
remarkable advantage of ICRF minority heating in 
theLHD. 
1 . o""" .... ~-,-~-r--......--,,---..----.-~---, 
\~~~<~~'<'"-2<ccc-:_- -
·-. ', . 
·, " 
'·. ', 
0 0 ·. 0'-' 
s:::- 0.5 · .. '-...;::',..._ 
0 no=2.0, To=l .OkeV ······--~-~~- ............... 
0 no=0.5, To=l.OkeV ·-. 
.6. no=l.O, T0=1.5keV 
\! no=l.O, Toa(l.75keV 
e no=l.O, To=l.OkeV 
0.0 10 20 
Pabs [MW] 
Fig. 1: Plots of the heating efficiencies as a func-
tion of the absorption power to minority ions 
for different densities(x1020m-3 ) and temper-
atures in the LH D plasma. 
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Fig. 2: Plots of the heating efficiency versus the 
absorption power in the LHD plasma; B = 
3.0T(circle),B = 2.0T(square),andB = 1.5T 
(triangle). 
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